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 Abstract 
Introduction: Recent reports have suggested an association between genetic polymorphisms of dopamine 
receptors and the development of an increased risk of chronic hypertension, as well as preeclampsia (PE). 
Objectives: The aim of the study was to evaluate the impact of the -48A>G DRD1 and -521C>T DRD4 
polymorphisms in the etiology of PE among Polish women. 
Material and methods: Ninety-eight preeclamptic women and 120 healthy pregnant controls were enrolled in the 
study. The investigated polymorphisms of the DRD1 and DRD4 genes were identiﬁed using PCR/RFLP methods. 
Results: As far as the -48A>G DRD1 polymorphism is concerned, the mutated -48GG genotype was more often 
found in controls (14.2% ) than in the PE group (10.2%, ns), and the subgroup with severe PE (8.2%). Also, the 
frequency of the mutated -48G allele was higher in controls (39.6%) than in the PE group (33.2%, ns), and in the 
subgroup with severe PE (31.6%, ns). As for the -521C>T DRD4 polymorphism, a similar occurrence of the mutated 
-521TT genotype and the -521T allele in all of the investigate groups was observed. Lower serum concentrations of 
total protein (5.59 g/L and 5.57 g/L vs. 6.17 g/L in carriers of the -521CC genotype, p=0.02) were noted in patients 
with the mutated homozygous -521TT genotype and heterozygous -521CT genotype of DRD4. 
Conclusions: The obtained results suggest a possible protective role of the mutated -48G DRD1 allele in the 
etiology of preeclampsia, especially its severe form. The presence of the mutated -521T DRD4 allele could inﬂuence 
the decrease of total blood protein in preeclamptic patients. The observed frequency of dopamine DRD1 and DRD4 
polymorphisms is similar to the distribution of these variants in other Caucasian populations.
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 Streszczenie 
Wstęp: W  ostatnich latach sugeruje się związek polimorﬁzmów genów receptorów dopaminy z  rozwojem 
nadciśnienia tętniczego przewlekłego, jak również stanu przedrzucawkowego. 
Cel pracy: Celem pracy była ocena udziału polimorﬁzmów -48A>G genu receptora DRD1 oraz -521C>T genu 
DRD4 w etiologii stanu przedrzucawkowego w populacji kobiet polskich.
Materiał i  metody: Do badania włączono 98 ciężarnych ze stanem przedrzucawkowym oraz 120 zdrowych 
ciężarnych. Badane polimorﬁzmy genów DRD1 oraz DRD4 oznaczano metodą reakcji łańcuchowej polimerazy oraz 
polimorﬁzmu długości fragmentów restrykcyjnych (PCR/RFLP).
Wyniki: W  zakresie polimorﬁzmu DRD1 genotyp zmutowany -48GG częściej występował w  grupie kontrolnej 
(14.2%) w porównaniu do grupy z PE (10.2%, ns) oraz podgrupy z ciężką postacią PE (8.2%, ns). Również częstość 
występowania zmutowanego allela -48G była większa w grupie kontrolnej (39.6%) w porównaniu do grupy z PE 
(33.2%, ns) oraz podgrupy z  ciężką postacią PE (31.6%). Dla polimorﬁzmu -521C>T genu DRD4 wskazano 
podobną częstość występowania zmutowanego genotypu -521TT oraz allela -521T we wszystkich badanych 
grupach kobiet. U  pacjentek z  PE nosicielek genotypu homozygotycznego zmutowanego -521TT i  genotypu 
heterozygotycznego -521CT obserwowano niższe stężenia białka całkowitego w surowicy (odpowiednio 5.59 g/L 
i 5.57 g/L) w porównaniu do nosicielek genotypu -521CC (6.17 g/L) (p=0.02).
Wnioski: Wyniki pracy sugerują możliwy ochronny udział zmutowanego allela -48G DRD1 w patogenezie ciężkiej 
postaci stanu przedrzucawkowego. Obecność zmutowanego allela -521T DRD4 może wpływać na obniżenie 
wartości białka w surowicy krwi u kobiet ze stanem przedrzucawkowym. Obserwowana częstość występowania 
genotypów i alleli polimorﬁzmów receptorów DRD1 oraz DRD4 jest podobna do rozkładu tych wariantów w innych 
populacjach rasy kaukaskiej.
 Słowa kluczowe: receptor dopaminy DRD1 / receptor dopaminy DRD4 / 
      / stan przedrzucawkowy / 	
	
/
Table  I .  Hydrolysis fragments and restriction enzymes used in the analysis.
Polymorphism Restriction enzyme (producer) Sequence
PCR
product Hydrolysis fragments
DRD1
-48A>G
HpyF3I (DdeI)
	



 404 bp
AA (219 bp, 143 bp, 42 bp)
AG (261 bp, 219 bp, 143 bp, 42 bp)
GG (261 bp, 143 bp)
DRD4 
-521C>T
NsbI (FspI)
	



 285 bp
CC (285 bp)
CT (285 bp, 176 bp, 109 bp)
TT (176 bp, 109 bp)
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Table  I I .  Clinical data and laboratory parameters of women from the study and 
control groups. 
Study group
n=98
Control group
n=120 p
Height (cm)
mean ± SD
range
median
165.2±6.7
140-180
165
167.4±4.9
150-180
168
0.011
Body mass before 
pregnancy (kg)
mean ± SD
range
median
66.8±17.5
42-150
64
60.3±9.4
40-97
59,5
0.004
Body mass at the 
end of pregnancy 
(kg)
mean ± SD
range
median
81.8±16.9
50-157
78.25
75.3±10.5
52-106
75
0.001
Hb (mmol/L)
mean ± SD
range
median
7.23±1.51
4.8-13.6
7.20
6.72±0.79
4.5-8.8
6.77
0.003
Htk (L/L)
mean ± SD
range
median
0.33±0.04
0.23-0.43
0.34
0.32±0.04
0.22-0.42
0.32
0.051
PLT (G/L)
mean ± SD
range
median
194.77 ± 68.00
47-352
198.00
207.38 ± 50.72
114-314.6
206.95
0.080
Proteinuria
mean ± SD
range
median
302.04±191.60
75-500
225
15.81±9.16
0-25
25
<0.0001
Nulliparous
multiparous
59 (60.2%)
39 (39.8%)
67 (55.8%)
53 (44.2%) 0.300
Mode of delivery
spontaneous vaginal 
cesarean section
11 (11.2%)
87 (88.8%)
103 (85.8%)
12 (10.0%)
<0.0001
Other deliveries
(forceps, vacuum 
extractor)
5 (4.2%) -
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Table  I I I .  The frequency of genotypes and alleles of the -48A>G DRD1 gene polymorphism in the study and control groups.
-48A>G 
DRD1
Study group PE
(n=98)
Control group
(n=120) OR 95%CI p
Genotypes Observed value n(%)
Expected value 
(%)
Observed value 
n(%)
Expected value 
(%)
-48AA 43 (43.9) 44.7 42 (35.0) 36.5 1.45 0.84-2.51 0.12
-48AG 45 (45.9) 44.3 61 (50.8) 47.8 0.82 0.48-1.45 0.28
-48GG 10 (10.2) 11.0 17 (14.2) 15.7 0.69 0.30-1.58 0.25
Total 98 (100.0) 100.0 120 (100.0) 100.0
Alleles
-48A 131 (66.8) - 145 (60.4) - 1.32 0.89-1.96 0.10
-48G 65 (33.2) - 95 (39.6) - 0.76 0.51-1.12 0.10
Total 196 (100.0) 240 (100.0)
Table  IV.  The frequency of genotypes and alleles of the -48A>G DRD1 gene polymorphism in the group with severe preeclampsia and the control group.
-48A>G 
DRD1
Severe PE
(n=49)
Control group
(n=120) OR 95%CI p
Genotypes Observed value n(%)
Expected value 
(%)
Observed value 
n(%)
Expected value 
(%)
-48AA 22 (44.9) 46.8 42 (35.0) 36.5 1.51 0.72-3.14 0.15
-48AG 23 (46.9) 43.2 61 (50.8) 47.8 0.86 0.41-1.76 0.38
-48GG 4 (8.2) 10.0 17 (14.2) 15.7 0.54 0.14-1.78 0.21
Total 49 (100.0) 100.0 120 (100.0) 100.0
Alleles
-48A 67 (68.4) - 145 (60.4) - 1.41 0.84-2.42 0.11
-48G 31 (31.6) - 95 (39.6) - 0.71 0.41-1.19 0.11
Total 98 (100.0) 240 (100.0)
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 9/2015676
P R A C E  O R Y G I N A L N E
  położnictwo
DOI: 10.17772/gp/59240
Hubert Wolski et al. DRD1 and DRD4 dopamine receptors in the etiology of preeclampsia.
Ginekol Pol. 2015, 86, 672-677
$
3=$=
$=30

  G 3
3
;B=   = 3
==-48AA
3$

9:; GB=3==

3<
0
<=$
=/048GG 
3



3=$
=048AA
39A&:;
B=/

=-521C>T DRD4 3
/
3=/
$
$
=3$/3/;.
/$
/
=
=I$<@$=$


39:;T$
;=
==/


30
/$3
=3$
3$/3$3
$
/3
==3
/9A':;B=
3/>0
3
@$
3
<=?$@$

3/

3$$
9+:;



$= ; 3
/3
3$<
&7
/43
=36/
<=?0
$$
=-521C>T DRD4 3
/
3=/=<
3/

3$/3;B=  =
 $ ?$
$

=-521C>T DRD4 3
/
3=/=

5<
3/4pS7;7E6;

<$0
?$$

=/-521T
$


3<4pS7;7'6/
;B=-521C>T 
DRD4 3
/
3=/=$=$$3

=DRD4 
/
$=
5;

<==


=  = =/=
/

$ -521TT
0
3//
<59+:;
B
=



==?

<DRD1DRD43
/
3=/=

=<
3/
3$/3
=3
/;
 $<3
<
</
=/
-48G DRD1 =


3$/33$
<
/;

<
$=/$3
<==
/-521TT DRD4 
3/@$=$


 

 3
  3$/3$ 3;- $ 0
?$$


3
<3

/ =5
3 4';AOH  521CC $ &;'OH 
-521TT$3S7;7A6;
)
/3=<  
 = <  


 $
$ = I  I 
3/ $3
 $

3 
  =


$=
$=3

3$/3;

<$3
/
3=/=$=/


3/ $3
 $< $
  3  = 3
$ 

$==$3
=
$
/3$
;P

=
=
$
$=$


=
3
/
3=/==3
3$/30
3$  )$ 3
3
; D=  = 
/3
$=>$@$
$
<

3/$3

=<
3/
5;
Table  V.  The frequency of genotypes and alleles of the -521C>T DRD4 gene polymorphism in the study and control groups.
-521C>T
DRD4
Study group PE
(n=98)
Control group
(n=120) OR 95%CI p
Genotypes Observed value n(%)
Expected 
value (%)
Observed 
value n(%)
Expected 
value (%)
-521CC 17 (17.4) 16.7 24 (20.0) 18.8 0.84 0.42-1.67 0.37
-521CT 46 (46.9) 48.3 56 (46.7) 49.1 1.01 0.59-1.72 0.54
-521TT 35 (35.7) 35.0 40 (33.3) 32.1 1.11 0.63-1.95 0.41
Total 98 (100.0) 100.0 120 (100.0) 100.0
Alleles
-521C 80 (40.8) - 104 (43.3) - 0.90 0.61-1.32 0.33
-521T 116 (59.2) - 136 (56.7) - 1.11 0.76-1.63 0.33
Total 196 (100.0) 240 (100.0)
Table  VI .  The frequency of genotypes and alleles of the -521C>T DR41 gene polymorphism in the group with severe preeclampsia and controls.
-521C>T
DRD4 Severe PE (n=49)
Control group
(n=120) OR 95%CI p
Genotypes Observed value n(%)
Expected 
value (%)
Observed 
value n(%)
Expected 
value (%)
-521CC 9 (18.4) 19.3 24 (20.0) 18.8 0.90 0.34-2.23 0.49
-521CT 25 (51.0) 49.2 56 (46.7) 49.1 1.19 0.58-2.44 0.36
-521TT 15 (30.6) 31.5 40 (33.3) 32.1 0.88 0.39-1.89 0.44
Total 49 (100.0) 100.0 120 (100.0) 100.0
Alleles
-521C 43 (43.9) - 104 (43.3) - 1.02 0.62-1.68 0.51
-521T 55 (56.1) - 136 (56.7) - 0.98 0.59-1.61 0.51
Total 98 (100.0) 240 (100.0)
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